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Preface 



We are liberated! We ane deregulated! CkM^ are days of the Beii monopoly. But vAviX 
does this really nnean? We now have rrKxe c^'ckis and many more responsibilities— ami we 
can no longer look to somecMie else to do it for us. Like It or not, we are all now involved in 
telecommunications. 

This guide is written for the information technology manager who is about to get into the 
phone business. The paper takes a "primer*" approach, outlining the major isajes in tele- 
communications which faM all of our camfHJses today. An introduaiOT, putting the issues 
in perspective, is followed by a quick look at the history of deregulation and effects of 
divestiture, then a chescription of the basic compments of bHc r^hom business— switch 
options, financing considerations, management syaenrs, tetefrfiones, wiring, ISDN, and, fi- 
nally, a brief consideration some of the management issues of a telecommunications 
organization. 

Throughout this guide, the choices are illustrated by real-people experience and data. 
Besides the information drawn from publications listed in the bibliography and our experi- 
ences at Florida State University, actual campus experience is presented from a December 
1988 survey providing data collected from twenty-two universities. Miscellaneous surveys 
conducted by the Datapro Research CorpcN'ation are also referenced. 

The author wishes to acknowledge the editorial contributi»is of Arthur j. Krumrey, Assiaant 
Vice President of Information Services at Loyola University of Chicago, in the preparation of 
this professional paper. 



CeneT Sh»rron 
January 1S'90 
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INTRODUCTION 



The most significant )udictal ailing of the past decade with 
regard to tedim>iog/ has given infcymation technology 
managers challenges and oppommities that never seem to 
cease. That 1 984 ruling was handed down by U. S. District 
Court Judge Harold H. Greene, who was responsible for the 
AT&TdivcstiturB agreement and the settlement of the federal 
antitrust suit against AT&T. The effects <rf divestiture are 
widesf^ad, and tfiey comini* to evolve as follow-on rulings 
and adjustments take place. 

Are we better off today, with regard to telecommunications, 
than we were five years ago? We vs^re warned tfiat there 
would be a period of 'adjustment* after deregulation. Judge 
Greene promised that deregulatic^i would increase compe- 
tition and lower costs to the consumer. Over the past four 
years, competition In long-distance service has resulted In 
lower costs to tfie user, but we have found that local service 
rates have gone up. 

So, how are we doing? Some coas are up, others are down, 
and we seem to have a lot more work to do. Indeed, the work 
has to do with choices we were never faced with before. Now 
we have difficult judgments to make in the telecommunica- 
tions area. What would a wise old man tell us? 

Life is short, 
the art long, 
opportunity fleeting, 
experience treacherous, 
judgn^nt difficult. 

— Hippocrates, 460-400 B.C 

Prior to 1 984, the judgmefU on campus was nrt as difficult. 
Our local telephone company provided all of <xjr telecom- 
munications services. It was regulated, and it was the law. 
Rememberthosesimpletimesvvfwnllw telephone coordina- 
tor at the physical plant office took care of phone service, and 
the computer center ordered data circuits? A lot has changed 
since then. The deregulation of t984 opened a Pandora's 
Box of decisions for us to make. Now the judgments in 
telecommunications are difficult. 

I was motivated to develop this Information Technology 
Manager'sCukJetoCampusPhoneOperationsas^Tesuhof 
my past two years of immersion In this area. For the prky 
twenty years, nK>st erf my experience had been In a)mputing 
and Infomwtion systems. Sure, most of us in computing 
understand data, and some of us have even been involved in 
microwave signaling. But few computer managers have 
experience In the voice communications side of informati w 
technology management 
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All of this is changing. Why? It is not solely because of 
dere^lation; we have moved to a point in computing where 
netvMvking isthe real challenge of the 90s. Thus, we need to 
be a part of the planning, de^^loping, and decision making 
about all three of the facets of communications— not just 
data, but ti>e voicx ami image cc»np(ments, too. 

Given this premise, this paper addresses some of the impor- 
tant aspects of planning for teleccMiimunicaticKis because 
these decisions will affiEKCt the computing scene. To make a 
contribution, we need to kmw something about the tele- 
communications ImJustry to appreciate why companies do 
things the way they do. As in compjting, there is a unique vo- 
cabulary and jargon for the trada. We all have a Ictf to learn. 

The Jwart of tfiis paper lies in the secor^ seaion. Getting into 
the Phone Business. It is here that some of the key issues are 
identified and discussed: 

• SixMild a campus buy a switch or procure the service from 
the local telephone company? What are the differences in 
costs? 

• What are the financial considerations? How can the 
endeavor be financed? What are some of tfie potential 
revenue streams? 

• Do you need a telejrfione management system? 

• Now that the local phone company has passed along the 
fwblem to you, do you need to replace those old rotary 
dial phones? rewire campus buildings? dig up campus to 
lay fiber optic cable? 

• What is ISDN, and do you need to consider it? 

It would be naive to represent that these considerations make 
up the t(^lity of telecommunications. One of the more 
difficult judgments that the university will have to make 
concerns people issues. So this discussion includes a few 
observations about the newest technology position on 
campus, the Director of Telecommunlcatlwis, and con- 
cludes with advice from tmre than a dozen individuals wN> 
make their living in campus telecommunications. 

As most of us know, decision making can be a very lonely 
job. The recommendattons that we pass on to top manage- 
ment represent our best professional Judgment. But th^ 
difficult judgments can be less lonely if the road we take is 
one that has been traveled by others. 

s 
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DEREGULATION 



Over the past decade, our government has deregulated 
trucking, airlines, banking, and, moS recently, telecommu- 
nications. Since JiKlge Greene's ruling in 1984, the monop- 
oly is gone; we can now go to the n^ri^lace and select 
from dozens of vendors. But before we settle down to 
reviewing our choices under this new freedom, let's take a 
brief look at history. 

A Brief History 

Did you know that 1984 was rxH the itr^ time the Bell 
monopoly was dissolved? Alnwst a century ago, in 1 894, the 
Bell System patents ran out and competitors began to nibble 
at Bell business. Within three years, 6,000 telephone compa- 
nies were established to manage 240,(MM) phones— that's 
forty phones for each company. 

These pioneering telecommunications entrepreneurs pro- 
vide some interesting stories. An undertaker invented a 
circuit switch that led to today's switched network. A medi- 
cal doctor came up witfi the idea of telephone numbers. In 
an era that lacked indoor plumbing, interstate highways, and 
McDonald's, pans of the country that were ignored by the 
original monofx>ly were tended to by the independents. In 
faa, the independent telefrfxjne industry of today grew out 
of those early sharing and n^le cooperatives. My lK}nr« ^te 
of Ftorida stands as living exanvi® heritage, with its 
thirteen independent companies c^rating as Islands in the 
ocean of Southern Bell. But even the independents could nm 
serw rural America con^letely. Farmers were inclined to 
take matters Into their own hands by using tl^ir barbed wire 
fences as telephone lines. Today, we call that "bypass." 

At the turn of the century, the fk>urishing telephone business 
brought on advertising Logans like, "We have two ears, why 
not two phones?' But several states began a piecemeal end 
toderegulation by setting up rate-regulating bodies, arai then 
Congress placed long-distance teief^HHie (^rations under 
the Jurisdiction of thie Interstate Commerce Commission. 
Even before World War I, England ar^i Francs had national- 
ized tlwir phc^ systems. Woodrow Wilson was running on 
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a platform that would ha\^ tN Postmaster General operate 
a nationalized phone company. This actually happened 
several ^ars later in 1918* Within a year, service had 
deteriorated so badly that Congress reversed itself and 
turned the phone company to private ownership. 

FcK tfie next sixty-five years, the Bell system mcM>opoiy grew 
as rapidly as techrotogy itself. The incited base of phorres 
grew frwn 1 0 to 1 50 million, fndu^ry assets grew from $4 to 
$180 billion, and AT&T revenues grew from $3 to $60 
billion. 

This period of regulation was one in which both the govern- 
ment and the phme company raised barriers to competition 
when it was senseless to do so. Microwave radio transmis- 
sion that was ^ned during World War tl was a growth 
busir^; but private companies were not allowed to use it. 
Regulaticm mo\^ from the subline to the ridiculous when 
the Fecterat Communications Commission (FCC) ruled 
against plastic covers on public phone books as liarmfiil to 
tN? network and posing a safety hazard'' to society.^ Yet the 
force of technological advance was relentless. The Bell 
monc^ly began to erode in the same piecemeal fashion as 
that in which it was created. The key steps in this chronology 
were:^ 

1957- Hush-a-f^Tone is allowed to attach its rubber 

ear piece to a Bell instrument. 
1959- FCC allocates spectrum for private microwave 

systems. 

1968- Carter Electronics altows limited interconnec- 
tion to the public (AT&T) tel^hone network. 



^ Lynn A. OeNoia, Data Communication: Fundamentahind Af^ti- 
cations (Cotumbus, Ohio: Merrill Publishing Company, 1 987), p. 
101, 

^'A History of the Telecommunications Regulatory Environment' 
Datapm Management of Tetecommunications^ January 1 985« p« 
105. Copyright McGraw-Hill incorporated, Datapro Research, 

I) 

\ 



I 



Guide to Campus Phone Operations/3 



1971- ComputeflrK^uiryr I stofK common carriers from 
offering data services. 

1972- FCC typens dome^ic satellite communications 
to competition. 

1976- FCC p-ermits sharing and resale of private line 
services. 

1978- Courts allow MO to offer switched services. 

1980- Computer inquiry 11 de-tariffs new residential 
and business telephones, Private Branch Ex- 
changes (PBXsJ, modems, and other end-user 
devices. 

1 982- AT&T and the Federal government agree on di- 

ve^iture plan. 
1984- Divestiture! 

Divestiture 

Seven years after filing its antitrust suit against AT&T, the 
Justice Department made an agreement with the company to 
drop the suit If AT&T would give up its twenty-two local 
operating companies of the Bell System. The settlement 
included the following points:' 

• AT&T would divea itself of ail exchange access and 
local exchange services. This created the twenty- 
two separate operating companies that could even 
compete with each other, 

• No relationship could exist between AT&T and the 
divested companies. This was intended to keep 
customer rates f'om skyrocketing after divestiture. 

• The divested companies wjuld have to provide 
equal access \o all interchange carriers. This al- 
lowed consumers to use an alternative carrier by just 
dialing the area code and seven-digit telephone 
number,eliminating the need todial multiple brings 
of numbers associated -vith such fledgling alterna- 
tive companies as MCI. 

• The twenty-two new companies would n<« be per- 
mitted to discriminate in favor of AT&T for procure- 
ment of products and services. This ended the 
practice of buying from Western Eiecb'ic 

• Ttw divested companies would be able to provide 
basic services only. This prohibited them from pro- 
viding interchange services, information services, 
or any type of non-tariffed services. 



• Finally, AT&T was prohibited from being Involved 
in the informatton services arnJ electronic fHjblish- 
ing Industries until Augitsl 25, 1 989. (Watch for this 
'sleeper*!) 

The Baby Bells and Access 

The twenty-two Bell Operating Companies (BOCs) that 
exiaed prior to divestiture are now grcMiped into seven 
Regional Bell Holding Companies (RBHC). They are com- 
pletely disassociated from AT&T and are free to deal with any 
equipn>ent and facilities vendor they choose. The RBHCs 
arid BOCs can sell but rxx manufacture terminal equipurtent 
(customer premises equipment or CPE).* 

\s part of the judgn>ent, all of the BOCs must offer equal 
access to all common carriers. This ruling allows cuaomers 
to choose a primary common can-ier— AT&T, MCI, US 
S^ini, etc., also called Interexchange Companies or iXCs— 
for their Ifmg-distance calls ar«J reach their canrier simply by 
dialing *1 * plus tlw area code and telephwe number. Equal 
access means that customers can now use the services of as 
many long-diaance carriers as they wish. Access to these 
alternate carriers is achieved by dialing only fiveextra digis. 

The charge to connea the customer to the local telephone 
company and thus to access the long-distance carrier has 
been implemented after considerable controversy. Current 
monthly charges for the connection to the outside world are 
about two to three cfollars for residences and slightly more ftw 
busirwsses. 

The Bypass Business 

By|»ss is defined as the use of communications facilities or 
services to go around, avoid, or bypass the local telephone 
exchangesof the publ ic switched network. With the threat of 
large rate Increases in local teleplrone service and the fact 
that advances in technology make it rrxxe attractive, bypass 
has beccwne more of a viable alternative to many la^ 
organizations. Some of the more popular bypass technolo- 
gies:' 

•Microwave is the direct, line-of-sight transmission of 
radio waves. FCC-regulated, affected by weather, and in 
need of retransmission towei^ every twenty-five miles or 
so, it is still the most popular means of bypass today. 



''AT&T: StraightfonArard Answers You Need Now,' Datapnt Man- 
i^gement of Telecommunlcatiofu, April 1 988, pp. 1 05-1 06. Copy- 
right McCraw-Hitt Incorporated, Oatapio Research, Delran, N.J. 
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^'A History of the Telecommunications Regulatory Environment^' 
pp. 115-117. 

^George W. Reynoids and Donald Rfecks, tnttvductkm to Bu§ines$ 
Tehcommunksthn$, 2nded. (Columbus, Ohb: Merrill Publishing 
Company, 1988), pp. 25-27. 
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• Fiber optic cable transmits by means of light that trans- 
forms the signals imo light pulses. Despite high system 
coa, the need for right-of-way, and costly interconnec- 
tions to copper, the technology is becoming more attrac- 
tive as costs come down — primarily because of its high 
bandwidth. 

•Coaxial cable is a pofxilar local area net%vork medium 
fiorbuildingsand between buildings. Between buildings, 
it can be used as l^^ss. 

• Cellular radio *'.is stirred upquite a bit of interest recently 
as cellular phof>€s have af^ared in most nvtropolitan 
areas. Usage costs are a)ming down as venders find 
alternative pricing and renting plans. The cc»l per min- 
ute of using a cellular phone is still high, compared to 
conventional frfione lines. As a bypass technology. 



cellular fhw^ are suited only for special purpose 
applications today, such as backup of other phone 
circuits. The ccKt per minute will drop in the next few 
years, making cellular a more attractive bypass option. 

These alternative technologies seem so appealing for byoass 
because bypass technologies frequently offier greater band- 
width than copper-wire pairs, faster service than the local 
telephone company, greater reliability and flexibility, and 
greater cost control because of cu^omer-owner equipment. 
As these aneas of technobgy expaiKl, tf« pricing structure 
will eventually come down, encouraging more and moie 
companies to consider bypass ard causing the local tele- 
phoiie company to price its services more attractively or 
provide services with higher capacity. 




Figure 1. The Seven Regional Bell Holding Companies 

Fiom The United Slate*: The Commercial and Regulatory Environment,* Dat»pm hUnagement of Tdecommunlcatkms, May 1989, p. 
402. Copyright McGraw-Hill Incorporated, DaUpro Research, Delran, N.J. 
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2 

GETTING INTO THE PHONE BUSINESS 



As in any planning endeavor, apfxoaching rtie que^ion of 
whether or how to get into the phone twuslness requires 
se\«ral steps before a reconvrendatim can be made: (1 } 
identifying the problem, (2) gather! the facts, and (3) 
developing and analyzing the alternatives. 

Often the problem identification is easy. At Florida &ate 
University (FSU), f(W example, the phone switch was thirteen 
years old, and the regulated company threatened ran to 
maintain it any longer. In many cases, the basic problem is 
usually we of economics or cost-effectiveness. In our 1 988 
survey (to which twenty-two of thirty-five well known uni- 
versities respon(ted, identified in Table 2 on page 7), we 
found that of the ten respondents that had bcMJght tfreir own 
switches, six did so seeking a more cost-effective system. 

The remainder of this section is designed to help you with the 
second and third aspects of deciding whether and/or how 
you will get into the phone business: gathering the fads and 
developing and analyzing the alternatives. 

The switch industry is big business, and switch isonly one 
part of the system. The wiring, both in the buildings and 
underground, is an expensive capital investment. If new 
phones are installed, as was the case at FSU, the totel sy^em 
cost goes up another million or so. Keep in mind that, 
because these are multimillion-dollar acquisitions, the proc- 
ess will generate great interest on campus, and among a 
dozen or more verdors wanting your business. 

Lef s begin with a look at the fundamental decision that you 
will need to nnake. 

Centrex vs. PBX 

The freedom of choice resulting from der^ulation gives a 
coll^ or university one of the biggest dilemmas it will ever 
face: whetter to (1 ) subscribe, or continue to subscribe, to 
Centrex service or (2) acquire a private branch exchange 
(PBX), Of switch, for the campus telecommunications serv- 
ices. In the first instance, the switch will be located in the 



local telephone company office. If it is campus-owned, it will 
be in one of the campus buildings. 

Centrex 

Centrex is a business telephone service offered by a local 
telephcKte oimpany (telco) from a local central office, it is 
basic telejrftone service delivered to individual desks, the 
same as ycu get at ^r Itome, but it is offered to businesses 
with more "bells and whiales," or features. 

Centrex service was first introduced in the early ! 9? Os and 
targeted small and large users with enhanced features avail- 
able to all, i(x a price. It has been marketed by the BOCs 
under a variety of names over the years, including Centron, 
ESSX, and Plexar. indeper.dent telephone companies 
also use the •Ontrex' term in its generic sense. Western 
Elearic produced tl^se central office switches for tfie BCXs 
up through div^iture. Now ti^ renamed manufacturing 
arm is AT&T Techiwlogy Systerro. Both before and after 
divestitore, tfie AT&T switches have been called ESS (Elec- 
tronic Switching System) and the model number is now up to 
five, (w 'Number 5 ESS.* 

Centrex is designed for the organization that does not v> ant 
to run its own telecommunications utility. The Bell compa- 
nies are aggressively positioning Centrex to compete with 
the PBXs, and new digital central office switches are giving 
them the power to compete. The emeiging standards of the 
Int^rated Services Digital Network (ISDN) are allowing 
these companies to offier Centrex customa^ multiline ar^ 
feature phones just tike PBX manufaaurers' proprietary 
phones— more on all of this on pages 20-21 . 

The modernization of central office switches from analog to 
digital reflects the war that is^ingon in the U.S. among two 
giants. Northern Telecom and AT&T, along with GTE, 
Stromberg-Carison, Ericsson, NEC, and Siemens (and, 
worldwkie, with Alcatel). Both Northern Telecom and AT&T 
offer ail state-of-the-art Centrex services including slow-scan 
vkieo, packet switching, graphics, and central-office-based 
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local area networks and. In the future, they will accommo- 
date electronic mail aixi ISDN. 

Private Branch Exchange 

A PBX, w switch, is the o^r horn of the dilemma. A PBX is 
a Ixisiness telef^one sy^en that provides inside calling 
among users within an organization, and makes efficient use 
of lires that tie the PBX to ^ outside or the local telejitoie 
a>mpanies and kxig-disunoe carriers, it is private in the 
sense that it is in your building, run by ycHjr pet^le, ar^i 
serves your organization. The 'branch' comes from pre- 
divestiture days when a PBX was like a branch of a Bell 
S<^em central oflfice but located on a cu^omer's remises. 
(This gives rise to the phrase 'premise-based equipment," 
which is commonly used in the industry.) 'Exchange' refers 
to electronic equipment that controls the connection of 
Incoming and outgoing calls— in ottwr words, a switch. The 
term 'switch* usually means something that cental tele- 
phone offices have. But the PBXs that campuses are buying 
today are like those of the central office, so the words are 
often used interchangeably. 

Like tfw computer nwlnfirame business, the number of 
manufaaurers of PBXs has grown since deregulation — more 
than thirty companies now offer over eighty models. Three 
vendors dominate the U.S. market AT&T, Northern Tele- 
com, and Rolm. Mitel, Intecom, NEC, and Ericsson also share 
the market And like buying a very large nrrainframe, the pur- 
chase of a PBX system is a multimillion dollar capital project. 
The number of lines basically dictates the size, and thus the 
cost, of the switch. From that general sizing, mher factors 
specific to the individual campus will also affect the coa of 



the switt:h. Prices of sone of the more popular switches are 
illustrated in Table 1 } 

As menticyied earlier, freedom of clv>ice came as a result of 
the Computer Inquiry H of 1980. From that date, new 
residential and kHJSinKS tclep^Kxi^, PBXs, modenv, arnJ 
rther end-user (fvemise-based) devices were cte-tariffed. 
When I was at the University of Maryland in the early 1 980s, 
I fcmember moving into a new central adminiflration build- 
ing and buying all new f^hones ard a PBX for the building. 
The low bid was ITPs, and we experienced our first 'free- 
dom' from the Bell System. What were the ramifications? For 
tf>e first time in any of our experiences, we realized we were 
on cHjr own in m^ing the sy^em %vork when it needed 
maintenance or when training was needed because our users 
thouj^ the s^m was broken. But it was rrd until the 1 984 
deregulation that breaking away from the local telephone 
company becanw popular. 

Lef s take a look at some data from our 1 988 survey in Table 

2. Note that te" of die thirteen universities that bought their 
own switcl^ did so after deregulation. But the real pi(»ieers 
were the three wtx) bought before deregulation, as a result of 
the Computer Inquiry II ruling. The table also offers an idea 
of thedifferent PBXs in use. It is interesting tfiat this somewhat 
raruiom sample produced a groupof thirteen universitiesthat 
now own their switch and nine that have stayed "regulated," 
or subscribe to tariffed offerings. 

Each year Datapro Research Corporation surveys thousands 
of PBX users in industry and higher education to determine 
the market and provide normative data for '\\s subscribers. 
Highlights of the 1 989 Datapro survey are presented in Table 

3. The survey represented 300 PBX users of twenty different 
vendors' equipment. 



Manufacturer/Model 



Table 1: Popular PBX Systems 

Introduced Installations Line Capacity 



AT&T System 25 1986 
AT&T System 85 1983 
IBM9751(wasRolmCBXII) 1987 
NEC NEAX 2400 1983 
Northern Tefecom SL-1 1 975 



24,000 
5,0004- 
22,0004- 



150 

300-32^)00 
600-20,000 
32-23,000 
32-7,000 



Pricing/Line 

$550-750 
$750-1,000 
$800-1,200 
$100-1,000 

$550-650 



*Totalmffnber not reportefh but AT&T and others Kport it is the MOST popular PBX in America." 



^FBX Systems,' Dattpm Reports on Tehcommunlcatitms, April 
1989, pp. 101-122, 301-333. Copyri^t McGraw-Hill Incorpo- 



rated, Datapro Research, Delran, N.J. 
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Table 2: University Switches and their Environment 



University 

Emory Univer»ty 
Florida Atlantic University 
Florida State University 
Georgia Tech 
Georgia State University 
Iowa State University 
Mississippi State University 
Northern Illinois University 
Northwestern University 
Oregon State University 
Ohio State University 
Stanford University 
University of Alabama 
University of CallfomiaM 
University of Central Florida 
University of Flc *ida 
University of Maryland 
University of Miami 
University of Michigan 
University of Nebraska 
University of North Florida 
University of Tennessee 



Manufacturer/Model 

Northern Telecom SL-IOO 
Rolm CBX 9000 
Northern Telecom SL-100 
Norttern Telecom DMS-100 
Northern Telecom DMS-1 00 
AT&T System 85 
Northern Telecom DMS100 
Northern Telecom 5L-100 
Northern Telecwn SL-1 00 
Bell System Centrex 
Northern Telecom SL-1 00 
Northern Telecom SL-1 00 
Northern Telecom SL-IOO 
Northern Telecom SL-1 00 
Rolm CBX 

Bell System Centrex 5ESS 
Bell System Centrex 1AESS 
AT&T System 85 
Northern Telecom SL-1(K) 
Northern Telecom DMS100 
Bell System Centrex 5ESS 
NEC NEAX 22 



Year in 


Owr>ed/ 


Number 


Service 


Regulated 


of Lines 


1985 


Owned 


9,000 


1986 


Owned 


2,000 


1988 


Resulated 


7,300 


1984 


Resulated 


6,000 


1987 


Regulated 


2,000 


1985 


Owned 


12,500 


1985 


Regulated 


6,700 


1985 


Owned 


8,000 


1984 


Owned 


16,000 


1976 


R^utated 


4,000 


1985 


Owned 


17,000 


1986 


Owned 


15,000 


1985 


Owned 


7,500 


1983 


Owned 


18,760 


1981 


Owned 


2,300 


1982 


Regulated 


10,700 


1986 


Regulated 


8,000 


1984 


Owned 


8,900 


1985 


Owned 


29,000 


1988 


Regulated 


14,000 


1986 


Regulated 


800 


1982 


Owned 


10,000 



Table 3: Highlights of 1989 Datapro Survey' 

93% of the companies have been operating a PBX over one year. 

54% of the systems were purchased. 

7 1 % are installed by the equipn«nt vendor. 

56% are maintained by the equipment vendor. 

44% are using the PBX to switch data 

33% have medium-sized PBXs (1 00 to 500 lines) 

55% have large system PBXs (500 plus lines) 

The nxjst popular vendors and their best-selling models are: 

— AT&T: System 85, System 75, Dimension 

— Nortlwm Telecom: SL1 

— Rolm: CBX II 

— NEC America: NEAX 2400 

Mitel lewis in overall user satisfaction followed by: 

— AT&T 

— Siemens 

— Northern Telecom 



'•User Ratings of PBX Systems,' Datapro Reports on 
Telecommunications, October 1 989, pp. 501 -508. Copyright Mc- 
Craw HitI Incorporated, DaUpiD Research, Delran, N.). 
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Cost-Comparison Study 

As part of any good analysis, it is necessary to make a cost 
comparison among the alternatives. This is a complex piece 
of wtMic and unique to each organization. Ho^^ver, the fun- 
damentals are the same. Table 4 indicates the factors that go 
into such a study and provide an idea of the return on 
investment(ROI) or break-even points (please recognize that 
this is a highly simplified nnxiet). 

Using the data in this illu^ation, the break-even point on 
buying your own switch versus subscribing to Centrex serv- 
ice is 2.5 years. However, for a complete telecommunica- 
tions syslem, one must include pN}nes, trunks, wirir^ and 
people. (The biggest obstacle might be the development of 
an entirely new oi^ganization to manage the camfxjs tele- 
phone company.) When these are ordered, the break- 
even point can be as long as five to ten years. Beyond two or 
three years, proper financial planning involves building a 
formal life-cycle cost model ihat takes into account tl^ cost 
of money and inflation factors. The point to be made is that 
this ROI number (in years) is a critical 
factor fcM- financial planning. But more 
on this below. 



as It did with Florida State. Recall the earlier model of 
assessing tfie return on investmem or break-even point for 
•owned* versus •regulated" switch service, tt was revealed 
that it could take a number of years to pay for a switch. At 
Fionda State, our model revealed that it would take at least 
seven years. N4any people expect that a switch, being a type 
of special-purpose cmtfKJter, should have a life ciKnparable 
to a mainframe computer whidi is ^rwraf ly five years. How- 
ever, the anx^ization pedod industry rxsrmalty uses for 
switches Is seven to ten years. Nae that data from the uni- 
versity survey (below) confimi the norm of a longer amorti- 
zation period than that for ccmiputer mainframes. 

Length of Switch Amortization 
Frequency Amortizatkm Period 

8% 15 years 



61% 
8% 
23% 



10 years 
9 years 
5 years 



Lef s use this set of calculations as a 
spring board to several c^r issues 
that need to be considered so that 
taking a giant step to a switch does not 
become a Titanic experience. 



Some Financing Concepts 

Consider some financial issues con- 
cerning these multimillion dollar deci- 
sions from our university survey data. 
One of the eariy decisions that needs 
to be made is how the switch will be 
financed. In response to that question, 
the thirteen switch-owning universi- 
ties provided the following answers: 

• 62% were financed thrcMjgh a bond 
issue, repayable through telecom- 
munications incwne; 

• 22% used tt^ normal university 
capital budget; 

• 8% used joint-venture capital; and 

• 8% used state financing. 

AncMher issue is the amortization pe- 
riod for these capital investments. This 
might beconie a real stumbling block. 



Table 4: A Cost Comparison of PBX versus Centrex 

The Campus Situation 

1,000 Telephone Lines 

80% Plain Old Telephones or 800 analog nation lines 
20% Voice/Data Phones or 200 digital lines 

Options 

1 . PBX Hardware Costs 

800 Analog Lines ® $750/station $600,000 

200 Data Lines® $1,250/station 250,000 

Total PBX Hardware Costs 

(Excludes station equipment and trunk costs; $850,000 
Centrex is automatically trunked) 

2. Cenfrex Hardware Expense 

800 Station Lines ® $25/month each 
(IncliMies antortization of all Centrex equipnnent and 
features, but excludes on-premise station equipment) 



$20,000/mo or 



$240,000 annually 



200 Data Lines O $4Q/month each 
(Includes 1 200 bps modems and anxxtization of ail 
Centrex equipnwnt and features, but excludes 
on-{mmise equipr^ent) 
$8,00Q/month or 



$96,000 annually 



T(«al Centrex Hardware Expense 
(Excluding StatitKi Equipment) 



$336,000 annually 
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Whetfwr you own a PBX or 'renr switch service through 
Centrex, tfiere Is need for revenue arearm. In the case of 
subscribing to tocal telephone company service, it may be 
important to supplement the rate structure fees with <Mher 
sources of income for the overall telecommunications serv- 
ice. These other rrwenue sources an help provide incwne 
streams for rewiring ^ campus, de^^lopii^ networks, or 
exparding tfie Infrastructure of the campus teli^)hone com- 
pany organization. They include such things as features, 
ior^-distance resale, voice mail, arxi tetephcKie regi^ration 
systems. 

Rate Structure 

whether the campus needs to pay the nrwnthly telephone 
company bill, pay off a bcxid, and/or Iceep the telecommuni- 
cations office solvent, the university will need a rate struaure 
for telecommunications services. This aructure has at least 
two components. The majcr portion of the rate is to cover the 
cost of the switch, regardless of whether it isyourcosl w your 
mortgage payn^ni for the telephone company's switch. The 
other portion is what you might call telecommunications 
overhead, which is heavily skewed by salaries for the tele- 
communications staff. 

Three years ago, the rates at Florida State were extremely 
low: the thirteen-y^arn^ld switch had already been amor- 
tized to a point that it was embarrassing to tl^ tocal tele- 
phone company to diai^ us very much. Consequently, the 
basic service rate was $11, extensions were $8, and audent 
phones were $6. In this same time frame, the rate for 
telephones at the State of Florida offices downtown was $30. 
From day one, we knew we had the pn^blem of creating an 
adequate *basic rate"" incoiiie aream to offset the cost of new 
technology. You may have the same problem on >t)ur 
campus. Please bear in mind that the people who pay the 
telephone bi H on your campus are your source of reveni^ for 
basic phone service. If the defiwrtmental budgets are modest 
in the category that is used to pay phone bi lis, you are limited 
in options. 

We knew we had to get the rate structure up if we were ever 
going to afford new technology. So we sold tfie administra- 
tion on a three-year plan to raise rates in three steps to $21 
across the board. We nrade this apply to all phones because 
we were planning on the single-line concept where each 
phwe has its own unique number. You don't win popularity 
contests by doubling the cost of phone service. But in such 
unusual circumstances, and with top-management backing, 
you must make such rate decisions to generate the funding 
necessary to move a campus into the 21st century in tele- 
communications. 

Sample university rates from our campus survey are pre- 
sented in Table 5 in detail to give you a basis fcK comparison. 
These data come from the twenty-two resporKiente but 
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without campus identification. For readers with only a casual 
interest, rate averages are shown first. 

It was somewhat surpri^ng to (irxl ^at ^ prices of ''regu* 
iated'oiferings w!^ close tt> those of 'owned' systemsinthe 
basic services category. NcAe what one university telecom- 
munications directw responding to our survey had to say on 
this point: 

Know all the requirenwnts to nonage and nuiintain a tele- 
phone OMTipany (BEFORE you decide to buy a switch). 
Establish procedures, departnwntal organization, staff re- 
quirements, and data b^ sy^ems ahead of time. While 
savings are fxxsible, it is not ^ primary aiteri(»i for this 
decision. More important islhe ability to respond quickly 
to service needs and to introduce advanced technology 
more quickly tfwn the telephone company. 

The other thing this points out is that the regulated telephone 
companies are learning tow to be more aimpetiti w in their 
pricing. Just within the past two years, the Stale of Florida has 
b^n able to push the competition c(»Hxpt to a point that 
regulated service has been cheaper than buying in two majw 
acquisitions. By and laige, the rates reflect a surprising 
hom(^eneity although you will probably notice some 
higher-than-average rates which typically indicate that the 
university is located in a metropolitan area. You and your 
telecommunications chief should find these numbers quite 
interesting because they are real and comparable. 

Features 

One difference between residential central office service and 
business service that occurred in the early 1960s was the 
announrement of Centrex Service with ail of its bells and 
whistles. These bells and whistles are actually tariffed fea- 
tures to provide better productivity in the office, and they can 
promote more revenue for the telephone companies. Over 
the past two decades we have become accustomed to 
features. Even on the home front, we save the c<Kt of another 
line and put in *call waiting,* especially if there is a teenager 
in the house. These are really cost effective since the direa 
cost to the telephorw company— yours or theirs— is quite 
low. More and more features are being developed by the 
switch manufacturers. With each new software revisiwi for 
a switch, the manufacturer announces a handful of new 
features. For example, the latest software version offered in 
our switch ut FSU provides more tfian a gross of features. Yes, 
over 144! Ftw only higher number I've heard of is a 181- 
channel-capable TV. Whocan deal with all of those choices? 

On a practical basis, it is interesting to rK>te what features sell 
best on a campus. The reveniffi earned from the sale of 
features on a campus-owned switch ojmes with modest 
cost. When asked to li« their "best selling' features, respon- 
dents to our university survey produced this list: 
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Table 5: Average Monthly Line Charges ^ Universities 










Campus Only 




Instr. Rental 


Own. v& 


fiSg 












$22.54 


$24.77 


$26.09 


$8.54 


$15.00 


$2.50 


#4 •tf^ <D Cil 








MONTHIV UnwBCMTV LfNI CHAIKB 






Basic Seivfce 


Data Une 


Extenston 


Canttxjs OnW 


MairtL Fee 




Own. vs. 










$33 




$12 


$7.50 


— 






$21 




$25 


$14 




$3 






$21 


$21 


$18 


$18 








$23 


$56 




$23 




CI cn 




$27 


$58 




$25.60 


$1.10 




$18 






$10 










$17 


$17 


$17 


$17 




f3 


$18 




$18 








#1 - >3 


$25 




$15 








$14 




$40 




$3.25 


$18 




$3.25 


$27 




$25 


$8 


$14 








$36 












$16 




— 


$3 


$12 





#z St - Key 


$20 




$20 


$2 








$24 
$28 




$22.40 




$21.70 




c? Of 

>3«3U ^ ^.^^ 






$.9Q/mile 


$.30 


$2.25/1 0th mite 




— 




$23 


$20 


$17 


$4.50 






$31 




$31 






K35 


C^ >c 


$22 












$10 electronic 




$18 


$25 d 56 kbps 


$4 


$4 




$4 -$9PP 


$27 




$26e9.6lcbps 


$7 


$20 


$4P.$5D 




Key to «bbr«vl«tionf : 
















P > plain oU telephone 








eiedronic ■ el«3ronlc key phone 


PP = proprietary phone 








kbps = idlobits per second 


ftl « tingle line phone 








key s key ty^etn phone 


— « no data provided 







The 10 Most Popuur Features at Universities 



1. 


Call Pickup 


2. 


Ring Again/Camp On 


3. 


Call Transfer 


4. 


Call Forward — Immediate 


5. 


Three-Way Calling 


6. 


Call Forward Busy 


7. 


Call Forward Don't Answer 


8. 


Speed Dialing 


9. 


Call Forward Variable (Programmable) 


10. 
o 


Call Forward Universal 
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Features offer convenience and increase productivity. A little 
like tfie operating sy^emon a mainfranw, they come with the 
software that runs on switch. As with any computational 
activity, tlw^e is a slight load placed on memory or cycles to 
generate afeature for a 'customer.' Yet, except for things like 
long speed-dial 11^, mosn features have a negligible impaa 
the switch and are, therefore, high-margin money makers. 

The flip side of a feature is that it is nmhing unless it is used. 
You will wantto budget for a cu^omer service representative 
(C5R) to train users on tiie features. By the way, it is the busy 
administrators who can best profit from these time-saving 
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features, but th{ will not take the time to team them. 
'Features illiterate' bosses can give the campus telephone 
company a bad reputation just because they have notuken 
the time to learn how to use the system. For good will, plan 
on having a CSR make an appointment and give key manag- 
ers one-orwMie instruction. 

It Is reasonable to establish a modest charge for features. 
CPU-intensive features may need to be priced higher than 
others. Rest assured that your local telephone company will 
charge its •regulated'customersforfeatures.Ttiese 'uriffed* 
feature prices vary by state and telephone company, but the 
range is from 90tf to $1 .50 on the Bell ESSX systems. 

The university survey did not produce enough data to even 
present an average. Yet the following individual responses 
may be helpful in demonstrating some of the pricing strate- 
gies that are in use today. 

A Sampii of University Features Pricing 

$ .55 per feature 

$3.00 perfea^re 

$1 .40 for three features; $2.05 for the next four 

$5.00 per feature for installation; free thereafter 



Long-Distance Resale 

The phrase "equal access' mentioned earlier in the divesti- 
ture agreement makes it possible for universities to get into 
the long-distance resale business. As a practical matter, it 
could be an arrangement to reduce the cost of long distance 
service to the faculty and staff— in rther words, to lower 
administrative costs. Yet long-distance resale also has the 
potential of generating revenue. Many universities have 
installed or developed systems to provide this resale service 
to dorm students asa savingsto the students whilegenerating 
a reserve for the university which can be applied to faster 
amortization or reduced station costs." 

There are three basic approaches to long-distance resale that 
universities cun^nily folfow: 



•You should be aware that Congress and some state legislatures are 
corwidering restrictive teglsliUon that coutd affect leveniw-gpner- 
alli^operaUonsforcoHegBsand unlversftles.Thls Issue Involves the 
tax status of business activities by nonprofit organizations (InclixJ- 
Ing colleges and unlvefsllfes) that are unrelated to theorg^nlzaUon's 
prlma^ purpose— *he Unrelated Business Income Tax (USm.The 
tax Is usually discussed In terms of equity between nonprofits and 
for-profit businesses. Legislative changes are likely within the next 
year, so you will want to be aware of the issues as you frame your 
resale policies. 



• Bring in a third party to Install and manage the entire 
operation and give the university a percentage of tJ« 
'profit' This Is the fomrat used by AT&T In Its College & 
University Systems or ACUS- The major expense to the 
university would be tfie Interface hardware and, if de- 
sired, the writing of cocte to interface the AT&T system 
with the university accounting system. The ball-park cost 
would be $10,000 to $25,000. 

• Acquire the hardware and %vrite your own system to 
operate and manage the system. Sorne have done tf)is for 
as little as $25,000 but an average might be in the 
$100,000 area. 

• Buy a vendor turn-key system that inductes the hardware, 
software to make \be interconnection to long-di«an<» 
carriers, and applicatiwi software to manage the system. 
This optton has the greatest 'profif potential but with the 
proportionally greatest headaches. 

You do not have to have your own switch to take advantage 
of equal access and make some margin for the university. A 
good example of this is Mississippi State, which is on a 
regulated switch but through offering students long-distance 
resale f»t)vides a source of revenue for the university. 

The following real-life university example will give you a feel 
for the numbers associated with an option like AT&Fs 
serving as a third-party provider of long-distance services. 

An ExAMPii OF THE "Marcin" from 

LONC-DlSTANCE RESALE 
Given 4,400 students in residence halls 

Assume 75 percent of the students subscribe to the 
long-distance service 

An annual revenue is climated to be $600,000 
The university's net margin would be $1 00,000 

As competition continues to develop in this area, it is fair to 
say that the mai^gins (or 'profits') are shrinking. The 16 
percent margin shown above may be too aggressive. Loyola 
University of Chicago plans on a 5 percent margin. 

When asked about long-distance resale, the universities in 
our surveys responded as follows: 

University Lonc-Distance Resale 

Do you offer long-distance resale? 

Yes 14 
No 8 
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A fbilow-up question asked about the savings that occurred 
when long-distance resale was used over the former regu- 
lated offering. Not surprisingly, universities DO save money 
In this venture. Respons<K inducted tfie following reported 
percent of savings: three reported 0 percent, one 5 percent, 
two 1 0 percent; one each 1 3 percem, 1 5 percent, 1 6 percent, 
and 25 percent; two 50 percent, we 70 percent, and wie un- 
known. 

A report at a recent ACUTA (Association of College and 
Uni>«rsity Telecommunications Administrates) seminar 
indicates that, by charging students 1 0 percent less than the 
regular long-distance rates, the uni^^rsity st^xiki be saving 
the students money, and still ger^rating son« income for the 
inait'Jtion. But the cost to admini^r the system. Including 
salaries and processing costs, must be subtracted from that 
gross figure to reach the net margin/profit.' 

From the fourteen responses described above, if the "zero" 
and ^unknown" responses are removed, the average savings 
is 26 percent. With all the responses included, the average 
saving is 19 percent. In either case, it is clear that long- 
distance resale can be a viable money-saver for the campus. 

Voice Mail 

Another popular feature that is being offered by colleges and 
universities is voice mail or a voice mail box which is like a 
telephone answering machine. For less than 50C a message, 
calls can be routed to a personal 'voice mail box* in the 
switch where a user's own voice asks callers to leave a 
message when he or she is not in. Subscribers can then 
retrieve their messages by dialing a special number. 

The local telephone companies are gearing up to offer this 
service as part of their regulated offerings— which is to say 
that you might not be able to offer the service to your campus 
yet, even if you wanted to do so, unless you buy your own 
system. Yet the pressure is building and, if price is not terribly 
important, your local telephone company can bring up this 
service fairly rapidly. 

As with long-distance resale, universities have a do-it-your- 
self option for voice mail, thanks to Judge Greene. The 
"system" consists of hardware and software. The third-party 
vendors that might be calling on you Include: AT&T, Centi- 
gram, Digital Sound Corporation, Oael, Rolm, and VMX, to 
name the top six. The cost of these sy^ems varies widely, 
from $35,000 to $500,000 depending on the number of 
"mail boxes" and the sophistication of the service. 



Because these systems are costly, some fee must be c^rged 
against their use. Forty percent of the universities offer voice 
n«ll ami the number will be growing. To recover the cost ctf 
the operation, ti% average rate was $6.40 a mw&t. The 
Individual responses below illustrate the range of charges. 

UNrvERSiTY Voice Mail Box Pricing per Month 

$ 0 

$ 1.00 

$ 3.50 
$ 5.00 
$ 8.50 
$10.00 
$11.00 
$12.00 

Only nine of the twenty-two universities were currently 
offering voice mail, but two were planning to add it within 
the next year. It is clear that this is a coming attraaion at mo^ 
universities. 

On a national basis, the Datapro survey reported that 29 
percent plan to add voice messaging equipment during the 
next year.'** 

Telephone Registration Syslpms 

The concept of registering students for classes via a touch 
tone telephone and a scripted, voice response system is 
becoming quite popular and is a labor saver for students, 
faculty, and staff. It is not a 'revenue producer* in the usual 
sense; however, some universities are looking at ways of 
using it for that purpose. The rationale is that a telephone 
regiaration system is only used a few months each r^istra- 
tion cycle. What do you do with it between cycles? The 
option is to have it available for students to inquire about a 
number of things, such as the status of their admission, 
financial aid Information, current balance in fee payments, 
housing waiting list, etc. In each of these cases, the unit that 
currently has to respond to phone calls or written inquiries 
might be willing to pay for a telephone response unit to 
reduce labor costs or provide a better service to the Sudents. 
An otherwise-idle telephone registration system could be 
used to generate some income and cover its cost, and 
expanded use could help accomplish ti^ university's mis- 
sion. 

Six of the universities that were a part of the survey indicated 
that they used the touch-tone telephone registration system, 
and two indicated that they would be adding it this year. 



^Dav'td Douglass, 'Student Resale,' A report presented at the Spring 

Seminar on Student Services of the Associatbn of College and 

UnlvcRity TelecommunlcaUons Administrators (ACUTA), April "U- ?r Ratings of PBX Systems," October 1 989, p. 508. 

1989. 

1'* 

ERIC 



Guide to Campus Phone Operations/13 



TeSephone Management Systems 

In the past, many telephone users had no accurate way to 
manage telecommunications costs. Whether at home or in 
the office, tf« n^>nthty phone bit) was simply something you 
paid. Over ^ years, that has changed. Now we not only 
look at the bill but study It for errors and abuse, arKj try to 
figure out ways to reduce it. What has chang^vj {$ the 
introduction of telephone managen^nt systems (TMS) prod- 
ucts that are available for almost any type of business 
environment to provide valuable inftmnation for controlling 
tdephixie expenses, curbing abuse, and optimizing network 
facilities. 

Th&se TMS products are software packages that run on 
micro, mini, w n«inframe computers. The sixty-plus ven- 
dors offering this software de»'gn them for atnxKt any type of 
teiephorw system you might be using, from a PBX to a central 
offiM Cenirex." 

How a TMS Works 

A stand-alor« (miao-based) system is the simple^ in design 
and use. it is linked to the tetephK»% sy^em, a PBX for 
example, and records data about every call. (Technically, it 
is connected to the 5MDR output port— Station Message 
E^all Recording— via an RS-232-C interface.) Every time a 
call is made, it starts cotlectingdetailsabout the call.such as: 

• extension number generating the call, 

• date and time of the call, 

• number dialed, 

• length of the call, and 

• outside line used to complete the call. 

These call records are processed into detailed management 
reports and can generate daily, w^kly, or tTX)nthly manage- 
ment reptxts. The three basic categories of reports are call 
accounting, system management, atvi traffic analysis. 

CaH acxounting is the heart of the TMS product. It generates 
the detailed acccxjnting-type information for billing custonrv 
ers like those you experience in most hotels and nrtotels. Call 
accounting systems make up over 75 percent of tf« TMS 
madteL This sydem is used to feed the next level of reports, 
system management, and f^ovldes summarized reports by 
unit such as excessive calling, frequently-dialed numbers, 
and the number of operator-assisted calls. In addition to 
Identifying telephone expenses and charging them back to 



"Teteplwne Management Systems and Software,' Datapm Re- 
ports on Tehammunlcations, May 1988, p. 101. Copyright 
McGraw-Hill incorporated, Dat^ro Research, [)elran, N.J. 

"ibid, p. 104. 
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the appropriate user, a TMS can serve as an effective tool for 
traffic enj^biecring to assist in the develcqi^nent and mainte- 
nance of a cost-effieaive teief^iorw network. 

Some of the Options 

One easy path to a TMS is through a turnkey system provicted 
by a verKfor who will deliver the hardware (usually a micro- 
or mini-computer) widi propriety software and customize 
the software to suit your particular situation. This type of 
system ranges in cost from $500 to SI 00,000 or more. 

Anc^her popular approach is to acquire software fifom a 
verxlor and run it on your PC or one included by the vendor. 
These commercial software packages running on a micro 
system handle call records and generate reports for a p-ice 
that ranges from a few hundred (follars to less than $90,000. 

The very iat;ge scale TMSs run on a mainframe cwnputcr. 
This mainframe-OMTipatible TMS software is used in a muHi- 
rKxie network with a (xice tag that ranges ftom $1 5,000 to 
over $1 00, 000.'^ At Fterida State, we took this mainframe 
approach because another uni^rsity in the State of FIcyida 
System took the lead and bought the initial copy oi the 
license. Buying a "second copy" of ^ software allowed us 
to come in under $75,(KN}. fiirid, as su^ested earlier, some 
customization was necessary, which makes the software 
distina for each of our campuses. 

What the Users Have to Say 

To provide a user's perspective, we turn to a survey con- 
duced by Datapro Research Corporation which shows drat, 
of over 260 businesses usingTMS, 20 percent of them bought 
the 'proprietary turnkey* approach.lttis was followed by 1 8 
percent who bought the verKfor's software and micro to run 
commercial software. The next major group, also at 18 
percent, used comntercial software running on a nrainfran^. 
Tt^ final large grcHip, at 1 6 percent, used commerdal soft- 
ware bought to wn (H) an existing PCThe remaining 28 
percent used 'homegrown software* running on all types of 
processors, with a small group using the service bureau 
approach.'* 

Since tf^re are many approach^ and dozens of vendors 
offering TMS, it isdifficultto provide a listing of the topfive' 



'"^'Communicationf Management Capabilities of Telephone 
Systems,' Datapio Rqx>rt$ on Telecommunfcathn$, December 
1988, p. 302. Copyright McGraw-Hill Incoiporated, Datapro Re- 
icinh, Delran, N.J. 

' *'Ufer Ratings irf Telephone Management Systems and Software,' 
Datapro Reports on Tehoommunications, October 1988, p. 401. 
Copyright McGraw-Hill Incoiporated, Datapro Research, Delran, 
N.J. 

0 



14/Cuide to Campus Hrone Operations 



vendors in the TMS nuirl^. A few ^ nxwe popular 
vendors, in alf^abeticai cvder, are Acoount-A-CatI, Control 
Key, Mosconrt, NEC-Annerlca, and Telco Research. 

If you are thinking about owning or oper^ing a switch, you 
will need a TMS. It is critical to billing your oj^mers and 
provides a nneans to examir« the varicnis cc^ of teleoonv 
munications and manage the network. 

Phones 

Now that we afi^mriate what a switch or a PBX does for us, 
we turn to 'station equipment." That comprehensive f^rase 
covers everything from the old blad( single-line rotary-dial 
phone to the most complex electronic units that can handle 
simultaneous transmissions of wice or data, with program- 
mable special features. 

Ever since Alexander Graham Bell called Watson in the late 
1800s, Americans have been "reaching out to touch some- 
one.' Today, there Is a greater than 90-percent penetration 
of telephones in our society — nine out of ten hcKnes in 
America have a frfione. That makes it the top selling gadget, 
trailed by television sets and autontobiles which are at the 
70-percent level. So, what do we need to know about them? 
For starters, we must appreciate that replacing ALL \he 
phones on a campus is a costly decision. At a large campus, 
it can involve millions of dollars. So lef s discuss the basic 
types of phones and some associated co^s. 

That Plain Old Telephone 

The most rea)gnizable piece of station equipment is the 
plain old telephone or POT as it is called in the trade. The old 
rmary-dial (analqg) phwm is referred to as the '500 tele- 
phone' and in the touch-tone form is called a '2500 pfwne." 
The '2500* sets can be envisioned as phc»^ that have a 
physical wire connection to a circuit in the central office 
switch. Whether at home or in the office, one f^ne equals 
one pair of wires and a unique 7-dlgit telephone number. 
These durable and reliable old phones last decades and are 
still the nx}St popular category of (^rwson campuses today. 
What are they worth on a trade-in? Fran our experience, you 
might get a few dollars apiece if you have them available for 
bid in lots of a hundred. But think about tl^ cost of their 
replacements! 

Electromechanical Key Systems 

Because many of our campus systems date back decacfes, it 
isappropriate to desaibeone of the old mainstays called key 
systems. The 'elearomechanicar part of the name comes 
from the electronic and mechanical components between 
the phone and the central office switch. To allow a work 
group to share fewer lines than there are phones or people in 
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Types of '^gnallng^ Phones 

There are twotypesof's^lingdevifxs' used In our 
phones lDda)^-i«)iary cHal and pushbutton. The pur. 
ists refer ttithese as 'dial pulsing* and "tone pulsing.' 
Tone pulsing is most fbmially known as Dual«Tone 
Mufti-Frequency or DTMF. But we don't call these 
phones by any of those names, do we? Like Kleenex, 
we re^to these phones by the Belltrade name Touch 
Tone*. 

Nme that s(»netouch tone phonescomewithaswftch 
that alk)ws them to be used In one of two modes- 
tone or pulse. The tone mode sets the electronics to 
Instant 'beep' dialing throi^ a modem digital 
switch. In the other case, pulse mode Is necessary for 
the okfer<type anabg switches that electromechani- 
calty 'click* their way through the dialing pattern. 



the group, the Bell system introduced a 1 A Key Telephone 
Sy^m shortly behre World War II. Featuring six- or ten- 
button (-key) desk telephones, these phones had advanced to 
the popular 1A2 key phones by 1963. (Actually, these 
phiwes have either five or nine line buttons and one red 
•hoW button.) Altfwugh GTE, ITT, and others manufacture 
look-alike phones, the industry gives them all the generic 
name *1A2.' Behind these desk frfwnes, rather expensive 
components are needed. T^ically found in telephone clos- 
ets, there is a key service unit (K5U), the key telephone unit 
(icru), and the power supply (neecfed for the blinking but- 
tons). 

Key phorws pose cabling and maintenance problems. In- 
stead of the tw>pair wiring used in single-wire phor^, a 
large 25-pair cable is owinected to every key phone. This 
wire supports the vari<HJS buttons, blinking li^ts, intercon, 
music-on-hold, and the like. Any estimate of the 1A2 per- 
station price is complicated by the cost of those 25-pair 
cables. One estimate is that the use of 25-pair instead of the 
fwwer 3-pair cable not only increases the static cable cost 
by $10, but increases the station installation labor cost by 
$45.'* 

Electronic Systems 

In the mid 1970s, microelectronics four^ its way into tlw 
telepNxie irKJu^ry in the form of electronic key syaerre. 



'\Villiam j. Bahr, 'AliernaHvei for PBX and Key System 
Integration,' Tekcommunkations, February 1987, p. 109. 

?1 



Guide to Campus Phone Operations/15 



These eledranjc key systems feature electronic phtwes and, 
as the name implies, are made with integrated ciicult and 
chipelectronics. Such systems offer lighter, lessbulky equip- 
ment with high reliability. They have become so popular that 
^ 1A2 is no longer manufactured. An electronic system 
generally reduces the cable requirements from 25-pair cable 
systems down to 2-, 3- or 4-pair wiring. As n^ntiof^ed above, 
the typical' 3-pair wiring of electronic key systems will cut 
down on system costs and maintenance. 

There are dozens of manufacturers of these types of elec- 
tronic systems. As Is true in the computer Industry, data 
books, like Datapro's, are Invaluable In saving time In the 
evaluation process. Yet the prices of these systems can be 
difficult to compare. The ccMnmon statement is: 'Pricing de- 
pends heavily upon configuraticMi and in^allation require- 
ments.'^* Typical electronic key systems cost between $500 
and $1,000 per line. 

Proprietary Phones 

Aftertheelectronic frfrones, the moa rommon type of station 
equipment is the proprietary electronic telephone. Northern 
Telecom (NTI) calls its proprietary fhones 'P-phones.* Most 
PBX vendors, even Centrex providers, offer feature piKmes 
that use proprietary signalling that conform to the 
manufacturer's specifications so that the PBX/switch and 
f^>one work as a system. 

The attraction of this type of phone is that the features offered 
by the switch are activated by the touch of a single button on 
the frfione. By contrast, feature activation on mo« PBXs using 
•2500*-type phones will require the userto key in a two-digit 
code. This presumes that you can remember which two- 
button codes gets you to which feature. 

Another popular capability of these electronic phones is the 
speakerphone, which is a transistorized, voice-switched, 
microphone-speaker sy^em to permit hands-free converM- 
tion. tt is a useful, inexpensive way to hold a conference 
between two or more groups of people in different offices. A 
combination of these features creates one of the mosi popu- 
lar administrator's phones at Florida State: eight program- 
nnable buttons for features or frequently-dialed numbers, at 
a cost of under $1 50 per unit 

Integrated Voice/Data Phones 

More recently, with the advent of digital transmission and the 
popularity of PCs on the desk. Integrated voice-data phones 
or IVD phones are becoming Increasingly popular as a way 
to (»mbine a phone and a modem into a single unit (A 



'*'Key awJ Hybrid Systemi,' Datapro Reptyts on Tetecommunlc»- 
tkm June 1989, p. 1 10. Copyright McCraw-Hill InoorporatEd, 
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modem is a device that converts the computer's digital 
sIgnalstoanaloBsignatsthat can be sent over telephone lines 
and vice versa.^') With these data phones, the 'codec,' or 
coder-decoder. Is located in the phone Itself and transforms 
the analog voice (speech pattern) into digital signals right at 
the set. When data interfaces are added to these telephones, 
digital voice and data can be can-led over the same pairfs) of 
wire simultaneously. By the way, most of these phones do 
use fewer pairs than the old key systems. The normal Is two 
pairs, tlw number found In hojsehold wiring. O^trast this 
with the electronic phones that require a separate set (two 
pairs) of wires for data transmission. 

Because these proprietary digital phones are not produced in 
large numbers like the '2500' sets sold at discount stores 
across America, the costs are higher. At Florida State, the 
digital phone is in the $350 price range and jumps up to $450 
with the data interface unit (a built-in modem). 

What Are Others Doing? 

To get an Idea of what ethers are doing when it comes to 
in^ruments, we will look at nationwide data, then present 
the campus survey data, ar^i wrap up our discussion of 
ohones with a manufacturer's rule of thumb. 

Fin«, a national perspective. In a survey conducted by 
Datapro Research In 1 988, it was reported that most station 
equipment still used today consists of '2500'.type sets. 
Interestingly, the next most common type phone was the 
prt^ietary digital phone. Proprietary analog phones ac- 
counted for the next largest group, while Integrated voice/ 
data phones rounded out the top four.^* 

In the campus survey, we Included questions about the 
different types of instruments. The resulting table below 
shows tl^ total number of lines/statlons on campus as well 
as the five basic categories of phones service— data through 
the switch, '2500' types, electromechanical (1 A2) key sys- 
t»nf^r»s, electronic s)^m phones, proprietary phones, 
and integrated voice/data (IVD) phones. Please understand 
that these are very broad groupings of phones. 

These data confirm the national data that the •2500'-type 
phones are the mo« popular unless the unimsity bought a 
PBX that required it to use the proprietary-phone approach. 
Note also that the electronic phones are still used quite 
frequftitly— one might consider them to be transition phones 
from 1 A2 to the more modem PBXs. 



'^'Robert L Marotla, ed.. The Digital Didianaiy, 2nd ed. (Bedford, 
Matt.: Digital Equipment CbiporaUon, 1986), p. 282. 

' ■ 'Uier Ratings of PBX Systems,' Datapro Reports on Telecommu- 
nications, September 1 988, p. 506. Copyright McCraw-HIII Incor- 
porated, Datapro Retearch, Delran, NJ. 
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Average Nimdier of Phones by Category (rounded) 
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The Old 80/20 Rule 

while trying to get a handle on the proportion of different 
types of phcHies that Florida State would need to acquire to 
go along with its new switch, I learned about a new applica- 
tion of the 80/20 rule. Northern Telecom said that their 
customers used 80 percent '250O''-type telephones and 20 
percent prc^ietary phones. When pressed about tlw use of 
data through the switch, they conceded that 2 percent of the 
proprietary phones were of the IVO variety. Northern Tele- 
com has national sales data to demonstrate this rule of 
thumb: 

The 80/20 Rule of Types of Phones 

80% Plain Old Telephones 
18% Proprietary Phones 
2% Integrated Voice/Data Phones 

The data in the table above tend to confirm this rule of thumb. 
The reason they do not correlate more closely is that so many 
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universities in the survey peculation are still on regulated 
switches. For tl«se univensities, the norm is the versatile 
''2500*-type phones with electronic sets when features are 
desired. Ttius the university averages give us the following 
percentages: 

Types of Phones from the University Survey 

66% Plain Old Telephones 

17% 1 A2 Key System Phones 

1 0% Electronic Phones 

6% Prt^ietary Phones 

1 % Proprietary Voice/Data Phones 

Wiring 

Until recently, computer managers, systems analysts, and 
administrators, in general, thou^ little about wires, cables, 
and conduits. Like plumbing and lighting, we appreciated 
them but did not spend too much time thinking about them. 
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Several evems in the past few ^rs have moved the technol- 
ogy of wire and cablesout the background and into a more 
prominent positiw), yA^ere d\ey frequently acoMnt for 30 
percent of the cost of installing a new telecommunications 
sy^m. With new tK^nological capabilities and demands 
lor the seamless interccmwcHm of all kinds of infi»Tnation, 
wiring that used to serve fA)m*e systerm wcomputer linka^ 
can now serve both simultaneously. The cabling for a new 
building Of telecommunications project is a (ximary budget 
and design priority for bc^h voice and data conununications. 
CcMisider the following aspects that have given rise to this 
situation. 

With the AT&T divestiture, we have rrwe drolces than 
before, and probably more questions. The wiring in the 
buildings, like your home wiring, has beconw the user's 
responsibility. Campuses found that telephcme companies 
were re^xKisible for the copper in the ground but the 
university had to lay the new conduit in the ground. 

After a decade of explod ing personal computer growth, users 
are placing greater demarxis cxi tlw linking of PCs to one 
an(«her arid to the host computer. In the late 70s and early 
80s, coax arKi twin coax cabling were popular. But as the 
number of communicating PCs grew, so did the need for 
additional building wiring. This raised que^ionsof whether 
existing a>pper telephone wire could be used for the PQ; 
wh«her there were ways to interface the existing low-cost, 
twisted-pair copper wiring to higher speed, higher cost coax- 
ial cable; or whether to install wiring management systems. 

Campus rerujvations and new construction sie taking advan- 
tage of the "smart building' concepts which feature a variety 
of local and remote communications services for both data 



Some Basic Definitions 

Baseband— A signal transmitted in its original fire- 
queiKy without being changed by mochil ation. 

Broadband— A channel widi a bandwidth greater 
than that of voice band, and therefore cafKibie of 
iU^hw data GonvnufUcations rates. 

Channel Bandwidtfi— The difference between the 
highest and lo«¥estfrn|usidesthata meifiifln such 
as%vire,fte,orcablecan pnx&ioe%vith reasonable 
fidelity. 

Hertz (HzMnie measwement of fiequency as 
ewvessed In waves per seoondltt can be applied to 
11^ wavesr uund %iraves, and dectfomiKpieiic 
waves. 

Voiceband-As defined by the telephone industry, 
about 300 tt> 3,000 Hi frequency. 



and voice built into the wiring of the building. New users 
need only plug in their hardware and make suitable adjust- 
ments on a central control facility to configure the desired 
netwttlt. 

For deoKles, standards in tl^ computer industry have been 
embraced only aft^ IBM annourxss its fyoduct. With no 
generally-accefXed building wiring system, a trend mi^ 
have been started in telecmimunicatfons when the IBM 
Cabling System was anncxjnc^ to a hesitant maiicet in 1 987. 
Now, aInxKt two years later, although users are not beating 
a path to it, it has generated interea and validated ^ 
imponance of fiber optic cable because IBM has embraced 
it. 

There has been an increased maturity of P6X and Local Area 
Network (LAN) offerings. PBXs or small telef^Kjne switches 
are now availabfe in all sizes and capabilities and from 
vendors who have became household nam«. in a similar 
way, LANs have evolved from the homegrown variety to 
sophiaicated syaems bearing trade names of respected 
vendors. In fact, IBM's e)^ianation for its decision to Intro- 
diK£ Its Cabling System is that tite cabling product was 
necessary to support &te LANs it introduced afterward. 

Wire and Cables 

The data side of telecommunications has, for the nxw part, 
been piggybacked onto the voics side of the telephone 
companies' syrens. By so doing, the oxnpanies have taken 
advantage of the existing cable plant, networks, and mainte- 
nance oi^anization fcK the sy^m. Because the voice side 
was originally desigrted around Analog signals, and most 
computers use digital technofogy, this has required the 
con«ant use of MCXJulation/DEModulation (modem) de- 
vices. This forc» fit has nwant that the computer industry has 
had to make wide use of twisted-pair wire technofogy since 
its earliest days. 

TwIsted-Pair Wiring 

The oldest type of wiring in widespread use today is twisted- 
pair wiring that consists of 24-gauge copper strands covered 
with colorful plastic coating, it is still popular because of its 
low cost and flexibility. And because dtere is such a huge in- 
stalled b^ of twisted pair, there is an ongoing development 
effort to increase its speed and quality for data use. 

Referred to as half-duplex mode, two-wire circuits allow 
data to flow in only onedirection at a time. Foiir-wire circuits 
or doubfe twi^ed-pair wiring are needed to send and receive 
simultaneously (called full duplex data communications). 

Today, wheriw in yo»ir home or in the ofTice, each of the 
copper wires is surrounded by its own color-cocfed polyeth- 
ylene or polyvinylchloride (PVO insulating layer. There may 
also be a coating of Teflw for fire resistance if the wire is 
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passing thrmigh a plenum or false ceiling. This usually meets 
fire code and avoids cost oX installing %viring and conduit. 
Anywhere from 2 to 4,{XK) twisted-pairs are bound together 
into cables for transmisslcxi bet^^en floors of a building, 
between buildings, and betweei cities. 

Prior to the 1 950s, c(^)per wiring was insulated with a wood- 
pulp-based, paper-like material. It was effiectlve if kept dry. 
Today, ntany of our carr^uses suffe^r with the paper-insulated 
twisted f»irs ^at make up our urtderground cabling system. 
When rains flood tt% undeiground conduit r«twork, it is 
normal to have static on the lines until lbs moisture dries out. 

Another problem with copper wiring is 'cross talk" which 
can play havoc with data systems. To deal with this problem, 
ead) wire, c»ie being positive and the otfier negative, is 
insulated. But it is actually the twisting of the two wires that 
has the effect of balancing tlw signal that usually eliminates 
the crosstalk problem in copper wiring. Furtherrrwre, the 
drive to use existing twisted-pair wire has been fueled by 
competition among local area network hardware vendors. 
The result is improved electronics that can transmit data as 
fast as 16 megabits per second on twisted-pair cable. 

Coaxial and Twinaxial Cables 

Coaxial cables, like those used on IBM 3270 terminals, 
involve a pair of conducting elements. In this case, one of the 
elements is a flexible, hollow, pipe-like shape and the other 
is a flexible, circular, positively-charged rad arung through 
the centerof this much larger negatively-charged conducting 
pipe. Polyethylene disks every inch or so center the rod in the 
pipe while other insulating material fills out the remaining 
space. This produces well-insulated cabling capable of 
much higher data speeds and higher frequencies of broad- 
band data communications. 

Two variations of coax cable deserve mention. First, Wang 
uses a type of dual-balanced coaxial cable which uses two 
center conductors. Since it is balanced relative to grounding, 
it does not have the grounding and security problems of 
standard coax. Second, IBM's twinaxial cable runs a twisted- 
pair as the rod through the center of the pipe. 

Coaxial cable, in its various forms, cannai be spliced by thie 
n^nual strip-twist-and-insutate method, like twi^ed-pair 
wiring, press-fit cwinectors that clamp over the end of the 
wires can be used. Then these ready-made connectors are 
screwed togetlwr. However, due to the heavier nature of 
coax, and the importance of alignment of the rods, it is much 
more difficult to handle splicing. 

Optical Fiber Cabling 

In the electromagnetic or metallic cabling discussed thus far, 
tl% type of wire, anxxjnt of insulation, and number of brands 
have to be evaluated against cost and environmental risk. 
Water and lightning are natural enemies of copper cabling. 



And electromagnetic fields beoime an issue as the quantity 
and quality of data transmissions rise. 

Fiber optics offer a carrying capacity that is at least 1,000 
times greater than that of cof:^. OfAical fiber cabling is 
made pcssible by the devek^xnent of e^^ecially transpar^t 
fibers with km light loss, and ultra-small, o^icentrated, 
reliable light sources such as laser dkxJes that are capaUe 
tril I ions of bits per sea>nd, or the cheaper, slower technology 
of the light-emitting diode (LED). A typical transparent fiber, 
thinner than angel hair on a Christmas tree, is measured in 
millimtl» of a meter, {»- microns, and is sumounded by a 
refraction boundary— a layer of light-bending cladding 
macte of glass quartz — which is in turn surrounded by a 
fxotective coating. A tight source, such as a laser, sends 
anak)g waves or digital pulses of light down the fiber to a 
reviving unit that may be either a repeater that renews the 
signal or the receiver where the light signal is transformed 
back into a electromagnetic signal for input to the computer. 

These fibers are so tiny that is is impractical to have a single 
fiber, e>«n though one can carry as many as 64,000 simul- 
taneous voice transmissions. So individual fibers are usually 
bundled by twos, sixes, twelves, twenty-fours, thirty-sixes, or 
forty-eightis. Although no standard has developed, most 
cabling plans call hr at least four fibers into a floor or 
buiMing, with eight and twelve fibers becoming quite popu- 
lar. As with copper, it makes sense to go heavy on the 
medium rather than pay for the labor twice. Normally, six or 
mme layers of insulation and ^rengthening materials sur- 
round these fibers to produce a finger-sized cable, which for 
outside plant cabling is usually ^^ecified at 600 pounds of 
tensile strength. 

Like twisted-pair wiring and coaxial cable, fiber has a 
tendency toward signal loss over time and with the length of 
the run until the forni of the 'wave* is lost. A repeater is 
r>eeded about every thirty miles for the best quality fiber to 
reliably detect arwi retransmit the waveforms. As one would 
expect, there is a delicate balance between fewer repeaters 
to keep costs down and more repeaters to keep fidelity up. 

Over the past several years, the MCls and Sprints of the \ong- 
distance carrier induary have been constructing networks 
using fiber-optic cable. Ttwse light-wa^-e lines, which trans- 
mit a signal faster than ordinary cables and produce clearer 
sound diian satellite communications, form less than half of 
AT&T's telephone grid. For this reason, AT&T is replacing 
two billion miles of telephone conneaions with higher- 
capacity fiber-optic lines. 

No fiber design has emerged as the indu^ry ^andard as yet. 
However, three basic designs are accepted as responsive to 
users' needs— single-ntode fiber; multi-mode, stepped-in- 
dex fiber; and multi-mode, graded-index fiber. They vary as 
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to the nature of the input light source, size of the core fiber, 
and tfw complexity of the nefradion boundary (cladding)." 

Smgfe-mcxk Fiber 

The simplest ami most expensive concept is single-mode 
fiber, because of the critical tolerances in its manufacture 
aral because it is usually coupled with a costly laser input 
device that drives the signal about thirty-five miles before 
regeneration is required. It features a small am fiber about 
eight microns wide and cladding careful ly designed to create 
the ri^t kind oi refractive index. 

Muiti-mode, Stepped-index Fiber 
Stepped, multi-mode fiber has a thick core but only a single 
index of refraaion that bends back the light. This is a 
relatively cheap fiber and is sometimes manufactured in 
plastic rather than glass. Since there is no gradation of 
refraction, the wavefonns deteriorate rapidly giving it a 
ceiling of about 20 megabits per second for one kilometer. 
This problem worsens as transmission speed increases so this 
fiber is most useful over short di^ances. 

Multi-mode, Craded-index Fiber 
When people speak of multi-mode fiber, this is what they are 
usually referring to. Graded, multi-mode fiber is the most 
widely used because it applies adequate speed benefits at 
more reasonable prices. This fiber has a larger core than 
single-mode— over 50 microns in diameter— and thus can 
accept light rays at a variety of angles. The 62.5 micron size 
is becoming a very popular fiber. 

Multi-mode is the only fiber that can work effectively with 
the cheaper light-emitting diode (LED) light source. While 
this design is not as fast as single-mode fiber, it is fifty times 
faster than stepped-mode fiber. 

All of these fibers can accept laser diodes (IDs) or LEDs as 
light sources. The LED approach is more economical, but the 
lasers offer eighteen times the speed of LEDs. 

Connecting Wire, Cable, and Fiber 

It is common practice to combine several low-speed data 
lires into a single higher-speed lir« and tl^nce to a c»m- 
puter. This Is called multiplexing. This can be accomplished 
with several twisted-pair wires being multiplexed together 
into a single coax cable. In a time when more and more 
terminals and PCs are in use, this type of multiplexing tends 
to occur with those lines leaving a floor or building to travel 
to a computer on tfie same floor or even across tlw campus. 
Twi^ed-palr or coax wiring can also be multiplexed on fiber 
lines. 



^'Dan Davila, 'Fiber OpUa InsUllalion, MaintenacKe, arxJ Trou- 
bte$hooUr>g.* Paper presented at ACUTA Conference, July 1 988. 
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It is also becoming quite commcKi to use coax arni twinax to 
connect twisted-pair wiring. The primary device used to 
make such connections Is a "BALUN." A balun connects an 
electrically BALanced element (such as a twiaed pair wire) 
with an UNbalanced element (such as a coax cable). It is a 
simple device which may do some filtering and irr^)edance 
matching but Isotfrwrwise a low.«sst ($50) connector. When 
several coax cables are being converted into a multitwisted- 
pair trunk, a balun patch panel is frequently used to control 
and centralize the wiring owineaions. 

Interconnecting fibers and copper wire has not yet become 
popular. In order to make this link, the electromagnetic 
signal has to be converted into an optical signal and vice 
versa— not an easy or inexpensive converaon. 

So where are we going with these different wiring technolo- 
gies? There is a growing tendency to reduce coax cabling in 
favor of the older, slower, and less reliable twisted-pair 
wiring. Twi^ed-pair is mudi lew expensive than coax, and 
for the majority of terminals and PCs it is adequate in speed. 
And, if local fire codes require it, the wire can be coated with 
Teflon when routed through die ceiling. Such twiaed-pair 
wire is about 10^ to 15<t per foot, whereas coax costs 
anywhere from 50* to $1 per foot for the same coating. 

Despite rerent advances in today's twisted-pair technology, 
there are situations where It ju« won't do. Computer-to- 
computer communications and other high-speed transmis- 
sions require a faster medium. The traditional approach for 
these applications has been coax. Now it Is likely that users 
will consider fiber for even greater speed and significant 
room for expansion. 

The rapid drop in cost for fiber cabling and end equipment 
will make it increasingly likely that it will be used for 
underground cabling, comfwter-to-computer conrwctions 
and vertical building wiring. Why use fiber in a campus 
backbone today? By using fiber in the campus backbone 
network system, you can serve the polnt-to-poir. . or special- 
ized needs of today and, at the same time, develop the 
framework to build the networking sy^ms of the future. 

Some Emerging Patterns of Wiring 

The very nature of wiring is such that nearly any topological 
pattern could be used because it is usually hidden behind 
wall, ceiling, and floor panels. Yet, certain patterns have 
been developing in recent years as a result of "smart buiW- 
ing* concepts, the need to renovate, and tfre demands of 
PBXs, LANs, and PCs. 

The horizontal wiringof a building on a particular floor tends 
to be twisted-pair due to low cod and flexibility. LANs will 
more and more be using twisted-pair wiring, phasing out tfic 
more costly and cumbersome coax cabling. The floor wires 
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COTii^ in a wire franne to riser or veitica) cables which are 
typically multiplexed to coax or fiber optic cable, although 
twisted-pair trunks can be used. 

The amount and type centralized control provided for a 
building's wiring and cabling varies widely. An organized 
cabling system frequently provides a patdi par^l in the 
wiring closet for identifying each wall outlet so that it can 
easily be connected or re-connected to anrthw specific 
device. This a^roi facility can expedite tfie installation of 
LANs and switches (PBXs). Sy^ms like tfiis can pay for 
themselves in five yeai^ d\x to tfie co^ saved in labor of 
rewiring when terminals or phones are moved and equip- 
ment is ackied. So important is this conce(Athatven(kMrs such 
as AT&T and IBM have developed, published, and distrib- 
uted these specifications to their customers. Additionally, 
state communications offices, such as ours in Florida, have 
developed standardized wiring specifications for all new 
construction and renovation.^ 



Integrated Services Digital Network 

Several major trends are apparent today which accompany 
the growing need to integrate the technologies of computing 
and communications. These trends incli^ ever-more-so- 
phisticated voice communication capabilities, the increas- 
ing use of PCs in networks and LANs, and the growing 
importanceof distributed OMTiputing. One trend getting a lot 
of press is Integrated Services Digital Network, or ISDN. 

Born of This Decade 

Talk about ISDN has been under way since 1980 when an 
international standards committee (International Telegraph 
andTelephone Consultative Committee, comnxjniy referred 
to by the acronym CCITD was a)mmissioned to define the 
way of ^andardizing high-speed digital service. Asa result of 
jhe committee's style of publishing standards in four-year 
cycles, the first definition of ISDN standards describing a 
system that would provide simultaneous voice and high- 
speed data transmission through a single channel was not 
published until 1984. It is this standard Hiat has caused all of 
the discussion and action about ISDN over the past five 
years. As we look to next steps, we can expea that ISDN 
services will connect most major cities by 1 995. By the year 



Patricia Cuocco arid Thomas Darragh, The Case for Campus 
Wiring Standard,' CAUSE/BFF£CT, Fall 1989, pp. 5-6, 49. Two 
documents In \he CAUSE Exchange Library available to CAUSE 
members relate to campus wiring standards: Systemwide Cable 
Plan, California State University (CSD-0263, 168 pages, $25 JO) 
and Wiring Standards, liniiana University (CSD-0314, 26 pages, 
$3.90). 
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2010, comf^ete domestic coverage and international con- 
nections will become possible.^' 

Few people give much t^HJght to the fact that progress 
toward this utcn^ian integration is hampered by the maze of 
telephone wiring all over America that we have been con- 
structing over ttw past century.^ How old is the wiring in the 
buildings on your campus? Twenty years old? Or is it more 
like fifty years old? Every phone in every room on every floor 
of every building has at lea^ a few pairs of copper wires 
leading to a central switching center. The baridwidth of 
copper that we use fc^ H%se voic£ transmissions is very 
narrow, expensive, and inefficient. Within this decade we 
seem to have dropped the analog ^ andard and everything is 
going digital. Yet we have tended to develop separate 
networks for voice and data. The integration suggested by 
ISDN is the only technology on the immediate horizon that 
promises to bind the various communications and comput- 
ing technologies into a coherent whole. The development of 
ISDN stems from this worldwide need to modernize switch- 
ing and transmission equipment, to externi the availability of 
public networks, and to take full advantage of technological 
pr<^ress, particulariy in digital, satellite, and fiber-optic 
techniques. 

What Is !t? 

The first two words— Integrated Services— defi ne the goals of 
the entire concept: to combine ail communication services 
currently offered over separate networks into a single nct- 
worit to which any subscriber has access over common 
facilities, through a single plug in the wall. 

ISDN is nc^ a single piece of equipment. It is a modest set of 
broad technical recommendations for a common user inter- 
face todigital networks. By using a multiplexer-concentrator 
in each o^ce or building, we could take advantage of the fact 
that indivkiual lines are used only a small fraction of the time. 
We would then connect to a common access loop operating 
at T1 speeds (1 .54Mbps) and thence to an ISDN compatible 
switch (a local campus PBX or a central office switch). By 
inaalling these T1 syaems, campuses will be able to avoid 
the cost of installing expensive copper pairs for each individ- 
ual trunk line that goes to the 'central office-type* switch. 

With a pair of wires and a phone, you can make a single call 
to anrther phone. With ISDN, you ^ three paths. Two are 
bearer CB'O digital channels of 64 kilobits per second that 
can be used for all types of tt-ansmission from voice to slow- 



David M. Rappaport and Cory Van Wolvelaere, 'ISDN: Two Key 
Points to Remember,* 77ie OfCice, September 1 986, p. 88. 

'^Lee Alley and Stephen D. Wiliits, 'ISDN— What It Means to In- 
formation Techrwbgy Administrators on Campus," CAUSC/EF- 
nCT, Fall 1988, p. 10. 

37 



Guide to Campus Pf%)ne Qperations/21 



scan television. The other signal path, referred to as the "D* 
(for digital) channel of 16 kilobits per second is used to 
control how the two bear»- paths are used. (This is called 
•2B+D* service.) Using this approach, a single T1 digital 
earner can be multiplexed to support twenty-four simultane- 
ous conversations.'^ 

So what are the benefits? Digitization and Integration should 
lead to greater efficiency and lowo- costs. This "nKMher- 
hood'statenientpointsto two categories of benefits. First, we 
^uW have voice communications enhanrements, service 
center Improvements, and better security and privacy fea- 
tures. Yet many feel that the most important advantage of the 
evolving ISDN system will be its accc»nn»dation to other 
rxytvoice message services such as videotexi, teleconfer- 
encing, and high-speed data exchange. The second category 
might be even more exciting. ISDN should give us new 
instnjctional applications from its integrated voice, data, and 
video capabilities. In turn, this could lead to an enhancement 
of our public service functions and other campus service 
center capabilities to better serve the students. 

Getting Ready 

To start preparing for ISDN, campuses should consider ISDN 
compatibility in the acquisition of all major telecommunica- 
tions system components. Including cabling sy^em design. 
Even if you are considering a bid for Centrex service from 
your BOC, you should demand ISDN compatibility. Access 
to the full capabilities allowed by ISDN will require the 
acquisition of certain special equipment, or add-on equip- 
ment, on the campus. It must link to your central office 
equipment and the other regulated carriers, all of which are 
rapidly inaalling ISDN-compatible equipment From a tech- 
nical standpoint, ISDN Is unidoubtedly attraaive and on the 
horizon. Yet it cannot be an end in itself— only a means to 
satisfy users' present and future needs.'* 

Management Considerations 

There's more to making telecommunications happen on 
campus than switches, phones, and wiring. We need good 
people to plan and manage the effort. As mentioned earlier. 
It is difficult to make the transition from a handful of people 
in the physical plant whose primary respcMisibillty has been 
to order phones to a university telecommunications depart- 
ment with a wide variety of responsibilities— including both 
voice and data communications. Naturally there will be 
organizational issues to resolve, and new petitions will have 
to be created. Gaining approval for the new positions may be 
a problem, but even if it is not, a universal challenge will be 



de\«ioping new position classifications that will allow us to 
get and retain good people. Deregulaticxi came on tN? canv 
pus scene so fast that the persorviel department bureaucracy 
has yet to catch up. In the State of Florida, only three existing 
classifications are appropriate to our fledgling Office of 
Telecommunications. Try putting together a new organi- 
zation of twenty-five-plus positions with such a limitation! 

Staff Size 

As part of our campus survey, we included a question to 
determine tfie size of the different offices of telecommunica- 
tions. Since all of the universities came from a regulated 
background, it Is interesting to look at those that are still using 
regulated service and those that have begun to develop their 
own telephone axnpany. As a means of correlating the size 
of the operati(Ki with the number of people in the organiza- 
tion, the table below shows the staff size in relationship to 
number of lineVphoneson campus. (Lines arethe number of 
stations witfi direct inward dialing numbers; phones, in this 
case, refMesentthe actual instrument. Therefore, lines could 
represent tfie physical connection to multiple line units or 
from a PBX to the phone.) 

Staffing of Teiecommunications Organizations 

^'Regulated'* SwHch 

Number of Lines/Phones Staff Size 



Thomas B. Cross, 'ISDN- What Is It ar>d Do I Really Need Ml' 
T/ieOWJtt, July 1987, p. 84. 

^*Alfey»ndVVilllte,p.lO. 
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2 


2,000 


3 


4,000 


12 


6,000 


2 


6,700 


19 


7,300 


27 


8,000 


15 


10,700 


18 


14,000 


25 


ge Number of Lines: 6,600; Average Staff Size: 


•Owned" Switch 




Number of Lines/Phones 


Staff Size 


2,000 


5 


2,300 


6 


7,500 


17 


8,000 


15 


8,9(X) 


14 


9,000 


24 


W,QO0 


16 


12,500 


19 


15,000 


84 


16,000 


123 


17,000 


74 


18,760 


86 


29,000 


100 



Average Number of Lines: 12,000; Average Staff Size: 45 People 
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In the case of regulated service, the av^ge ratio staff to 
lineVph(»^ is apfxoximately one person for each SOQ lines. 
For ihe otvned-switch »tu^c^, tf4 ratio changes markedly 
to one person for each 250 lines. This could be related to the 
fact that the average owned operation is twice the size of the 
regulated university examples— and with size comes com- 
plexity of operation. 

Admittedly, this is a small sample, but you might use the 
ratios to get an idea of the size ^r campus telecommuni- 
cations office should be In relation to the number of lines. At 
Florida State we have 7,300 lines^phones, so the telecommu- 
nications office staff should be about thirty people. That is 
close to where we'll be before the year is out. 

The Director 

The next issue is finding the manager to lead these new 
campus telephone companies. Tliis is a new breed on 
campus: managers who know the technical side of teleph- 
ony. When also ask for some data capability, central 
office knowledge, and familiarity with video and satellite 
technology, you really narrow the field. 

Where can you find these directors? The university survey 
told us the following; 

Previous Job of Director of Telecommunications 

1 2 within the university 

4 telecommunications Industry 

3 another university 

3 other (medical center, retired military, and business) 

Considering alt twenty-two of the directors at responding 
institutions, the avwage tenure was 6.5 years. When the two 
real 'old timers' with 1 8 and 30 years in the sanw job are 
taken out of the group, the average time as director comes 
down to a little under 5 years. The newness of this position 
is dranwtized when the 1 0-, 1 6-, 1 8-, and 30-year veterans 
are excluded: the average tenure of the rerrwining eighteen 
directors is 3.8 years. This does not mean thattelea>mmuni- 
cations directors don't last very long on tlw job— we have 
only been deregulated for about that period of time. 

Professional Resources 

in addition to the resources available through CAUSE, an- 
other source of infbmiaiion for the en>erging profession of 
telecommunicatioris management in higher education is the 
Association of College and University Telecommunications 
Administrators (ACUTA). ACUTA is a professional organiza- 
tion that offers publications, conferences, and seminars ttiat 
cover a range of topics, from basic voice services to video 



and data communications. Fw further infwmation: ACUTA, 
Lexington Financial Center, Suite 1810, Lexington, KY 
40507; 606-252-2882; e-mail ACUTA@UKCC.BITNET. 



Parting Thoughts 

This move so many of us are making into voice communica- 
tions Is just one more example of the increasing interconnec- 
tion of information^upport units acrcss our campuses. As we 
become nxxe involved with phone systems, library and 
networking technologies, supercomputing, arai c»her devel- 
(^ing areas, a mapr part of our job Is learning new jobs— and 
what better way than thrmjgh the experience of others? An 
approfxiate (wiclusion to this Guide are some recommen- 
dations from pe<^le who have already been there. If you are 
just moving into the phone business, here is some advice 
from the trenches. 

The final question of our survey was, *lf you could give one 
word (or sentence) of advice to someone contemplating the 
acquisition of a switch and moving toward the setting up of 
their telef^or^ ccwnpany, what would it be?' As you can see, 
most of tfw comments boil down to a single word: 'Plan!' 

• 'Don't rush. Get all the facts.' 

• 'Define the goalsof the proposed telecom organization as 
it relates to the mission of the university.' 

• 'Hire people who understand telephony and central 
office operations. V^theryou realize It at the outset, you 
will bec(xne a university telephone company.' 

• 'Be sure that your upper management understands and 
supports 1^ change and do rK^ undere^imate the re- 
sources needed to both manage the projea and ^ ongo- 
ing activities after the cutover.' 

• 'Decide what the university wants or needs. If your data 
will go through the switch {nvjsi don't), then consider 
combining voice and data. If not switched, don't combine 
them.' 

• 'Look for proven, widely used hardware. Dependability 
and, more Importantly, proven documentable, support- 
reliability ftwn the vendor.' 

• 'Make certain top administrators ful ly urKienstand the size 
and complexities of thetasks arni are wl lling to support the 
staffing, space, and financial needs of being your own 
telco." 
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Company Overview Northern Telecom is the leading global supplier of fully digital telecommuni- 
cations systems. The company provides products and services to the telecom- 
munications industry, businesses, universities, governments, and other institu- 
tions worldwide The second largest domestic manufacturer of telecommunica- 
tions equipment in the United States, Northern Telecom is among the top five 
in the world. 

Northwn Telecom employs more than 48,(KX) people throughout the world and 
has research and development facilities and forty-eight manufacturing plants in 
the United States, Canada, the United Kingdom, the Republic of Ireland, 
Malaysia, and Brazil. The larger component of Northern Telecom's interna- 
tional operations is in the United States, which accounts for some 70 percent of 
the corporation's total sales and more than 65 percent of its investment. 
Northern manufacturing employs more than 22,000 people in the U. S. in the 
manufacturing facilities, fifteen research arKi development cpntei^, and numer- 
ous marketing, sales, and service offices across the country. 

Northern Telecom has a sizable and increasing research and development 
program in the United States. Annual investment in research and development 
runs about 1 2 percent of Northern Telecom sales. Research and development 
is conducted in fifteen Northern Telecom locations in association with manu- 
facturing operations and In five laboratories run by BNR, Northern Telecom's 
research affiliate. BNR labs, with more than 5,000 entployees, are located in 
Atlanta, Georgia; Dallas, Texas; Ann Arbor, Michigan; Mountain View, Califor- 
nia; and Research Triangle Park, Noth Carolina. 

NOTthern Telecom pioneered the full-scale application of digital technology to 
telecommunications when it announced the Digital World in 1976. Today 
Northern Telecom designs, manufactures, and supplies the industr/s only 
complete line of fully digital switching and transmission systems. 

Products, Services, and Northern Telecom has one of the broadest product portfolios of any manufac- 
Prograntt turer in the industry. Northern Telecom's prcxiuct portfolio falls into two broad 
categories: 

• equipment designed for public telecommunications networks, sold to local 
and l(^g distance communications carriers, and 

• office communicatirais sy^ems, sold to Ixisiness, universities, governments, 
and other public and private users. 
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Northern Telecom makes virtually everything that goes Into a telecommunica- 
tions system: telephones and terminals, the wire and cable connecting them to 
the network, switching systems that route information, transmission systems that 
transport it through the network, and operational and maintenance systems 
needed to manage the network. The fM'oduct lines include the Meridian 1 line 
of office system products. 

The Meridian 1 business communications systems product line consists of the 
Meridian SL-1 and the Meridian SL-lOO/SuperNode, a single, modular private 
branch exchange portfolio. The Meridian 1 product provides the latest voice 
features, data connectivity and sophisticated digital networking services for 
applications ranging in size from 30 to 60,000 lines, the widest range in the 
industry. 

Meridian 1 capabilities extend from voice and data features for very small 
organizations to high capacity advanced tandem networking, campus commu- 
nication systems, intelligent network node capabilities, and the bridge to future 
high-speed, broadband fiber-optic based services. 

Meridian 1 greatly enhances the delivery of integrated PBX-to-computer appli- 
cations to the desktop through Meridian Link, a significant evolution of Northern 
Telecom's Integrated Services Digital Network Applications Protocol. Meridian 
Link is an intelligent interface that enables the integration of Meridian I's call 
processing capability and the data processing capability of a wide range of host 
computers. 

Meridian 1 also prepares users for applications such as local area network (LAN) 
interconnection to future fiber-optic based wide area networks, through North- 
ern Telecom's FiberWorld strategy, a commitment to develop teleccwnmunica- 
tions systems, based on SONET (Synchronous Optical Network) international 
standards, that enable high-speed, fiber-optic networks. 



For mare information about Nortimn Teleamt, its products, senrices, and programs, amtact: 
Michael Bock 

Industry Mari(& Manager, Educaticm 
North&n Telecom Inc. 
2100 Lakeside Boulevard, 5th Floor 
Richardsrm, Texas 75082-1 599 
800-552-6653 or 214-437-8043 




Professional Paper Series 

A Singh System Image: An Infomtatkm Systems Stnt^ 

by Robert C Heterick, }r 

A discussion of ihe strategic planning for information systems^ IncorporaUr^ a dcsafption of the 
components needed to purvey an institution's information r^uroes as though th^ were delivered from 
a single, integrated s^tcm. The 'single system image,* the vehicle tiirough which tactical questions are 
resolved, comprises electronic mail, data base access, print and plot service, and archival storage for 
all users. Funded by Digital Equipment Corporation. 22 pages. 1988. $8 members, $16 non-members. 

^2 Information Technohgy^-Can It All Fitf 

Proceedings of the Current Issues Forum ffre 1988 CAUSE National Conference 

Based on the proceedings of Oie Current Issues Fwum at the 1988 CAUSE National Conference in 
Nashville, Tennessee, where three par^li^ discussed information technology management on 
campus, Paige MulhoHan, Wright State Uniwrsily President, advocated a highly centralized manage- 
ment style, i.e., forming an Information Resources Management (IRM) organization, Robert Scott, Vice 
President for Finance at Harvard University, discussed factors that affect an institution's decision of how 
to organize and how these factors have led to a decentralized approach at Harvard, Thomas W. West, 
Assistant Vice Chancellor for Computing and Communications Resources at The California State Uni- 
versity System, explored alternative models for managing informatton resources and offered advice for 
gaifiing IRM acceptance. Funded by IBM Corporation* 1 7 pages. 1 989. $8members, $16 non-members. 

^3 ^ Infomtation Technology Manager^s Guide to Campus Hume Operations 
by Gene T, Sherron 

A guide for managers of information techrK)logy faced with the challenge of integrating voice 
communications into the network of information-supporl units across campus. Taking a 'primer* 
approach, this paper outlines the major issues in telecommunicattons facing campuses today, a quick 
bok at the history of deregulation and effect of divestiture, a description of the basic components of 
the phone business — switch options, financing consideratbns, management systems, tek?phonc^, 
wiring, and ISDN — and a brief consideration of some of the management issues of a telecommunica- 
tions organization. Funded by Northern Telecom. 26 pages. 1990. $8memt)ers, $16 non-members. 



You can order these publications via mail, FAX, telepltone, or e-mail: 

CAUSE • 4B40PeaH East Circle, Suite 302E » BouUer.CO 80301-2454 

Fax: 303-4404M61 
Fftone 303-449-4430 
C-rnaik orders@CAUSLcolorado.edu 



33 



aim 




CAUSE is a nonprofit professional association whose mission is to promote effedive 
planning, managen«nt, development, and evaluation of computing and information 
technologies in colleges and universities, and to help individual member representatives 
develop as professionals in the field of information techrrology management in hi^er 
education. Incorporated in 1 971 , the association serves its membership of over 800 
campuses and nearly 2,400 individuals from the CAUSE national headquarters at Suite 
302E, 4840 Pearl East Circle, Boulder, Colorado 80301-2454. For further information 
phone (303) 449-4430 or send electronic mail to: info@CAUSE.colorado.edu. 

CAUSE is an Equal Opportunity Employer and is dedicated to a policy that fosters mutual 
respect and equality for all persons. The association will take affirmative action to ensure 
that it does not discriminate on the basis of age, color, religion, creed, disability, marital 
status, veteran status, national (xigin, race, or sex, and actively encourages membersand 
other participants in CAUSE-related activities to respect this policy. 



